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(57) Abstract: 



PURPOSE: To prevent the increase 
of the frequency in access by using 
data and redundant data, which are 
stored in disk devices other than a 
disk device where a fault is detected, 
to restore data of this disk device and 
recording this data in the disk. 

CONSTITUTION: If a parity group 
of a processing object is not restored 
yet, a classification (c) of 
data/redundant data stored in a faulty 
disk is obtained in this parity group. 
When the classification (c) indicates 
data, numbers of disks where data 
and redundant data belonging to the 
same parity group are stored are 
obtained from a parity constitution 
management table 264 for the 
purpose of restoring data, and they 
are read out from pertinent disks to 
restore data in the faulty disk. 
Restored data or generated redundant 
data is written over redundant data 
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selected for overwrite, and restoration 
state management information 
corresponding to the entry in the 
parity group of the processing object 
in a restoration state management 
table 263 is changed from the 
unrestored state to the already 
restored state to terminate the 
processing. 
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(2 

1 

S%It-^ ftlMfrTSx >r X*gfi# Affile (D^y X 

snfcx-^ftitEWifcj; oswi&n&srV x^ke 
H^si: isTntet>nz>ztmmtrz>m#m 1 

E«CD5 f >TX^7Wtt»*j5fe. 

r.y^t ^X hn>£;x-^a>60i^7^X^<Z) a? 

.ton* c t z&m trzm&m 2 mmv^j x^7H 

*V>T, «ffi7 s >rX^7W^XT-Af4, »&Px>fX^ 

Sfi a «»-r * < <t 1> 1 y f x y »w m <d 

£ t ft fr*B*H 1 E«©tV X^7H $tfS?yj 

So 

i) aojcfix-^ftE^-rs, x>fx^(D%g«^$ 

Sffi L&f* * X y 7 W ft «fp-r *5V X * 7 W f&W 
#flr«oT, k (mfekfel) #05^X*##»b 

E»$nTV>fck«©7 i -^ftiinEX7'5;^a«l / fc 

kffl^^gx-^^i^^nTVifcfisice^iitrxT- 

k <SC0x-^ ftIE#&x r< X 9 ^©JEft^-^O 

iMftsnr^* k«©flwiic#isatr j: t fc«fc osv x 

'/5rf'h7^-tXfcJ4#H«a/tyjrjr9«»H««t 50 



*JW¥6-2 66 5 0 8 

^Xhn^Ka-^SKWx^X^^OU-H/^-f 
ff fcton* £ ift4» 6 B«©5vf X£ 7 

[»*E9J MIEx>rX^7W«, SSfCs (£1) 

IJEtV X^©%g«^©S*i*ffl3iaff 3 £££ 
^a^T^if *S 6 E«©x>f X^ 7 WUBfc&tt. 

0] ]KfEx^X£7W tt, SStCs 
1) '&o*yhX*>;^c!)ftf^X>S#U k 
(m+s£k>s) #©5Vx*jWKLft*fc, &m 
X^rt©x~^^i^fix-^co^x>r X£^ 
©0« t tMBx -r X ? co K&M&<Dmm& tZftoZt 

t? zmiitm 6 Kfto^v x?tm mm 

3r x * ® RRiiAovgiM ft ttftgni o mr - 1 ft & 
atr s»3fc« 6 isgccDx^ x ^ 7 w «w*& 

[0 0 0 1] 

©x^r X^ggtCcfc D 7Cg«^a^Tx^ X^7 Ki 
Bco»^OttmTftKJtft#*Lfex>f X^7W 

[0 0 0 2] 

/0*^^ft«|ft-r«*©. -O07^D-^tLT, 

JCfftotlTVi*. 5C*«*©5 s ^X^7WttRAID 
(Redundant Array of Inexpensive Disks) £W\i 
tl, ^©#Uac^SCiUT, RAID 3, R A I D4, R 
A I DSaWDSftT^*. RAIDfcBLTH ^J^- 
7-'/tMX y-«^V>, 7-^«*y 
^y*fcctS, T7 ^r-X 7*- U^>^>h7l^ 
-fX <>-f ^X^>i/^ f^X^X (W 

^—Sr-f^yX (D.Patterson, G.Gibson, R.Katz, "A 
Case for Redundant Arrays of Inexpensive Disks (RA 
ID)", ACM SIGMOD conference proceedings, 1988, pp. 
109-116) j fcJfr"<&hTV»*. 
[0 0 0 3] RAID3tll x>CXy7V-ra*^-r 
^x^X^$x-^$r1&Wt-^>x^X^ (^T> x-^ 
x^X^chP?^) i5Efix--yft|ft|frr*7 f ^xy CK 
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(3) 



!RWP6-26 6 5 0 8 



3 



4 



(£rF% ^-^xh^-f^tJ-^fXtl!?^) *, l t'7h -feXTS^K^CS. StBbfcxVX^rt© 
SUtlWK &5Uttl-fe?:5M5£*3<a:o£t> x-*£ft*UJ*5i:l/;fc«£(C«, xVX*7*-fcX 



R A I D 3 tt, ^Sx-^W-JSIgiSllg^^flin [0 0 0 8] i^filtC, R A I D 5 fc*V»Tt>, '> 

Ttl5><> *<Dx-^OK*mU^lCtt, xWX?©7*-feX0ft 

[0 0 0 4] RAID4ttt, RAID3tl^«l «10T8rtT. ^tlCttbT* T^?7HftOT^ 

fc. T^X^TKSI«t5T^X?*f-?f-fX X^ftSLfct^, ftflr^Xi'rtOx'-^ftWMtt 
^t/1'Jx^x^X^*»tt, x-^Xl^-T^lMX 10 Tfc&lCti. x-^©S7cSff^/t6lC, »OOjE#tt 

£ftgMfcxVX#7£1:X©x-:?1MX*JeU:l::l' xVX£©35, x-^SI&l&l/'C^SxVXi'n-l 

T. Afflttfc5VXi'7*"fe;***. ^©fjSxVX* ft£x-?£&fflUT^5xV X?'>fc< £fc 1 

CiR£S«fc5lCbfcfe»T*S„ RAID4TI1 «ft #£7*-feXLT, x-*©8[7Ct;:!KM&, n-lfi© 

1@©5K h7?-feXWr, /VJr-ff-fX!?^t5 7-9 1, 4>fc< tt lfioJESx-**. 

[0 0 0 5] RAID5I1 RA I D4C:*5tt-5 £7£-feX-r£!&ll#;&5. 

/t'Jx^x-fX^^©^®S«Ptt-rSfc6e>tC, TEgx [0 0 0 9] f*-^<0**flJUO«^ft«!t«W 

-*£xVX?7W£«JST5»ft-&©xV XfMIC H8©£ i*terWa>#*&*ISfc*>ra«fcfc 

#IKLT&ffl-r-5«k5t::Ufcfc©-ei&-5<. RAID 5k: 5. 

feUT, *SxVX*:WR»U5:££©. <r!fV-m 20 [00 1 0] tot, *^©BW(*. xVX*7U"f 

©idfp^ttie, ^ffi©** r-x^/wxvx*^©®: teprr*±»i/ft*3&WM**ftu xVx^ftw* 

BxVx?©x-*©0£©#&^&S8i~IWl<T«, 03 fc*fr**i*xV;**rt0x , -*fc#** , J--F/:7'f 

Atf, IA-*7>H. z?—'*~fV>, mz&Z W MS©. xVX?7*i:X0ft©£;!JD£B&lkbfcx>f X 

^5x^>J>y 7*- 3>f-f-7^ ^7H'©*lffll^S^'t*SC:i:lCfe-5. 

*^k~>3> <f> U^>^>h x-fX? 7W [0 0 11] 

-fX\ x-xxtf-nx-Ty 7"n->-x-f >^Xj [S&j^#fc1-Sfca©3MS] ±E@WOiJSrs;fc8£> 

(M.Holland, G.Gibson, "Parity Declustering for Co C. ^SSlpJKfcttSxV X£7 WfflfW»£8stt« x- 

ntinuous Operation in Redundant Disk Arrays", ASPL ^S&fflf 5 £*©'>£< 1 1 1 ©xV X^^StJC* 

OS-V Proceedings, October 12-15, 1992, pp.2-9.) fc =r-*r*&mt*tz#>V>'>U< th 1 ©xW X?gfi£ 
Wwa*lTV»*. 50 £ffi*fcxVX?7WvXxAKfcttSxVX?7k 

[0 0 0 6] -ffWW^&lC&^T, li5Ex-*£&i& , rf SxVX^g 

[^w^ftt-k^fraais] ±Btt*tt*fc.tn fi:fc±tf%gx-*£*&$TsxVx?gg©&B£fc 

ftisnstt ^x^swtiwwfrstsfc:. x-* i^*xVx*ii«fr&tt«©xVxi'ses»Ru 

©y-F/7-f r-£frfc3«£. xV X2rftB©*V>l$ MEftBanftfcSttfc&JI-©^^ X^lBl:«^nt 

CJt^. xVX^7?1rX0ftat^*-fS.!:V>5l1^# x-*fc<fctf%*x-*Sffl^fflEtt»^fl3ft&x 



©7?-feX0fttel0-e»tf. L*»U r^^TW 40 [0 0 12] ±D»l/<tt. ^Sgn (£1) ©x-* 

rt©&ax-*xVX?a<StBL&,hlE, SBlfcT^ lC*fUTm (^1) ®©%gx-^S:IE®-r5, xVX 

X^firox-^S&^rJR-^-r ■&<!:, lEft&x-^x ?OJEfii*tSi l/ftf-f X? 7 K W 1>T, k 

WX?. RtfJE^x-fX**^. U-HUi^i-TSx (m^k^l) ^©x-C X^*^Bbfc^C, m 

-*&«^T£©lc&gfcx-*43j;Oft*x-*££& ffflKfir-?©5^» k|@©Jtgx-^*S^U, # 

*tBU *MS«l»«»***&£l'"r, SWt-r^x- BLfck£©xVX*rtlcE®$ttT^£k<lii©x-:5' 

^*«7C-rs*S'S« I *-5. AE-aT, x-?©7Lfi8lf£© ^fcteTEfix-?©^ x-*£. ntEXxyXlT 

#ffiT*S/1'Jx^^JV-^* ! . n{0©x-^tm{gro SKL&^ofcftfix-^fc&TCL. IE1i?&xV X?F*i 

th, ^rj©IEfi?fcx-*xVX:?n- l#fc, ftfix snt^&ftfcfcftSatt. 

WX^ 1^6, x-^£iS*-ai3/5:ttn«^S&V^ 50 [0 0 13] 



©-Cfe5. ^tlfcj;0, Ai!W?5:x'fXi'7^-feX^. 



0ft gffi-efeji^©U-HRf©nffi»cJilin-rsci: 




^x^se©x-^&ffi7ct. gffi^stxfcx-^^Htr 
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5 s 4 X * * &tt*#£U£5V X * fcimsftft?-^ 

^fc«%gx-^^a^##t-^^x^^swu> r 

nfcr/ X * Hawick D ^tlfe^~^ £fi 

«*K#u x>rx^*w^«E-r«« 

So fi£oT, x^X^SdWBtC^WSffiBttTtWiT 
[0 0 14] 

rs e 

[0 0 15] HI tt* *5!W^Sffl$n§tHjL«S/Xx 

AoiiSBTSo, ffsavx^Artf^^s^x^ 

^?7H3>hD-7200LS»^XJH 
7^y3 0 0*^i^nW§, 4 0 0it tVX^ 
7M10 0^3ffi$n§*Xb3>tf^-^T*5. 
E©«fc5fcfr*«S'X7\MC;&Vrt\ t^WTKI 
0 0H ll^T>fWH7^3 0 0S*Xh3> 

^X^7K^^T^5^ *5B9lfik RAID4 

[0 0 16] H2tt, &XVn>\Z^-$fr%Mjz^j 

[0 0 17] B2lc£frvr» 2 0 Otex^X^TWn 
>hD-9, 3 0 ltt*Xh3>KjL-^^6*A^5 f 
^>7W©^-^*SiIr^> t 3 0 0t4 
^BRtCx-^SftjftTS^X^H^-f^ SP^Sx 

^x^Tfes, 5 o lttBa^x^icfcitsx-^o 

fl*fit^5f-^^P^^, 5 0 0, 6 0 0fiil 

/1'Jf^^Dy^T»5. H2B, 1-&01&315VX£ 

ttt^, n+m-&©ft3l7 5 >f X^ft, DISK#1, 
D I SK# 2, , , D I SK#n, DISK#n + 
1, , , DISK#n+m^m e ilr 
-YX^3 0 1 0 1, ftlf^fX^© 

*30 1ftOf-^, «ix^X^3 0 0f^£^0# 



(4) &B§¥6-2 6 6 5 0 8 

(5 

■ttSx-^OlfrSUIMft (Xh^'fl/iM'XiifcK) T 

[00 1 8] m2[ZmLTzTU^mmt. R A I D 5 CD 
l/7hy>^h»Jy^ (left symmetric) <hP¥kfnSflt 

10 »«LfcmflO^U-5r^^Dy^*6a-&. «fflx>rX- 
^3 0 1 itt«5VX*3 0 0 5 fcfc 

So lffl5^X£ 3 0 lft^-^S:, ft«a>Sn«© 
S^Lfc^-^n^SfcKSJSo ^(7>n«0)x-^ 

^ £ mfi CQ 7l - ^ o cd;x Uf^ iov— y 7 0 0 

£»f£-f£e #/tu^^^-7 p 7 o oiziz. mm? J 

So mB®JE*5 f -a'teHU -acOfB^Pl, P 

2, Pm*#lt5. 

a? [0019] ;v)mf)\r-?7 o ortcox-^^^ 
^-*<zx ®m7jx?^0fflH\t&<D&o\zfft3it>n 

So 

[0 0 2 0] ^31x^X^3 0 \ nV>"T—$yUyV\Z 

fi^^^-So Mi&'rsm^^/Lgx-^ p i , p 

2, PmlC, *n^nS»«n+l, n + 2, 
Py? 5 0 0 tm<@co/^U-r^ ^n^y^ 6 0 0 tcftb 

L^t* X^#^§ft$*lT>f X£ 3 0 0 (C^T 

So '/^UT->r j^Wi^icD;^jf>f^h- 

^fcbHTfcfc f^?D 7 ^ 1^ D I SK 1 Cltejjrt 
U ?^?Oy^2, 3, nS*n-fn, DIS 
K2, DISK3, D I SKnfcfMfrTS, /VJf 
-f ^ny^fc^^TIi, Pl*6PmS7?S, -Wl-Wl 
D I SKn+l*5D I SKn +m\Ztmt S JIfcfcfc 
So /lU-T^^-^S^j (fiU j £2) O/VJx 

6oos:, /t y ^ j - 1 ftomvM&m 

'^ 6 0 0 *»*Sn5«llTY X* ©f^ 

1 «WICftT^ X? W*»^»Ir^ 3 0 

oictefcrrso sp^, m 2 ic^-r<t 5 ti/t uf^f 

[0 0 2 1] S3{3«, x-rx^Ti^-1'co^ia^^ 
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(5) 

7 

7. 3 0 0tt5VX*l*9** 4 0 0tt*Xh3>K 
3.-^-e*S. 7^X?7l"f3>hO-:72 0 0ti, 
CPU 2 1 0, JE*?-*©**. JttfPW^X^rt 

©T'-^tflec-ri^yy-fft*' x-*«7Gisis&2 2 
ui*ff&o*xh'f>^7x-x2 3o. *n*n*t 

jW*^ X* F ^SfflW'TS P 9 7a > hn- 
72 4 0. **'J 2 6 0, Rtf**'J 2 6 0^©:r-* 

w y _ H / 5 ^ h $ fffrr * * * < j n > h n - 5 2 5 o 

5 2 0 0 0«*C*«. A'X 2 7 0 lC«fc 0SV>fc«*S 
[0 0 2 2] **'J 2 6 0£te. £«0>$!IS£CPU2 

^300 ©KB******** x9«wra?-^2 

6 1. %3cf~9 *>%m Z1Ztb<D/V)7- J fiT-^ 

;V2 6 2, r^x^iK^^roiHl^a®^^^ 111 
-^RtfJEfcx-**^®^ X* P 7^ ^Ct&fflSn 

^-^©aMSEa+sissffl't'J^** 51 -^ 

2 6 5§©«Sf-^M^^ v ^- 
[0 0 2 3] KT. *£»«WSV»T«e<i>««Hfc*fc 

■fr^ X?ftWftl"*tf*%ft*J£©W*'* <0 ** s,::::> 

ffayZt 2 B©/t 'J ^--f^By'*** X? 
[0 0 2 4] 04. 0 5t£. f>fX^^llfi7 ' 

2 6 1 ©ns«&«J*£*-r. fiMvmma?-'? 

«B(fT?*S*^ftTW5. 04«, ^T©t^X 
* AQE*«ttlC» ^S^fflf^ X ? ttfSlf-^* 

[0 0 2 5] 0 6. ITCIWU^fW-^* 2 6 
2 tf'J^WT-^JM*. « 

*3S>. x^Xi'i5St^[C±0»t^x^X^(Dx-^*-tS 

ssnfefc©**** awu+Jt) *®mtz>- H6C 

[0 0 2 6] 0 8 »C. m&tmm m.y—'f^ 2 6 3 ©» 

x-f^-^sic. a&Eixfcx^x^rt©^-**^ 



#g8¥6-2 6 6 5 08 
[0 0 2 7] 0975S014Kl«. ^Uf-filJSlT 

-yjV2 6 4 ©aaAM!****. ;vjf-fi«flr 

-7>2 6 4 tt. SAiJf^f 9fr-"fWZ< 

*a**»3n*«aaa*a«i. r-*43«fctfJE& 
5*-**t, HroftHx^x^lctMA^nTV^^SIBft 

*D1. D2, D3. D4«*v€ftaW-r*««il' 
TSRffil. 2. 3. 4*. *fc. JtSx-^Pl> P 

2*MJ-r«««tbT. a*«5, 6*ffl^rv»s. 

fcfc. 09^501 4tC^3*l-5&/"< , J5^ii35 u -7 . 
[0 0 2 8] 01 6tt. *«Sfi«tCfcltSx-f X^*W 

^ttiireziawctt, rvx *»»©*&»> aa»a 

©jEfifc£&fT5. 

[0029] ?v St^x? 
©«ffi*p^ 5^x*tM*©*»*fTV» (xt-^^1 
701) , ^xanwaPd^T^ftiwut •?•©££- 
Btf^T'^i 7 0 i^tfa?a 

KS©&*]£fTfc5 Uf!/^l 7 0 8). Xx>y^l 7 

01-c. fjxtxD&miimtiiznzt. tmrtw 

;V©i85££fr5 Uf^H0 3) . CtTIJBIPT 
-?*©K*fcUt, x^Xi'^ffiHfa^-^2 6 1 
©«£fc* Uf^iiSUr-^ 2 6 4 ©IS^&fT 

1 [0 0 3 0] f i ^X^7V^S»lS-rS6^©'r'fX^ 

1. 43«fctf. AU^^^WSx-^2 6 4li. *n 
^t!04. 0 9tt*T^tC*2>. Xt-5/^1 
7 0 1 i:fev>tT-f x^iKt^^a^n. 2 

0 2 C*3V>TftB&£Cfc^ X^*tD I S K # 2 Tfe 

f. 05t^-r t t^l'5 : -<Xf^ax-^2 6 1©D 
ISK#2ffl» jE#ft*t1«B«»6*»*W^ 

0 <g a5 ,_^2 64^e>, =r4 X^«»R©U-F/7 

^^-^)\,<nmm^mstw^o > m^^ x^#^ 2 

©. Dffi7 i ^X^#^2©7 ; -^«:^l'TV^cX>h 

ij^rox-^SSiai^*- -©«fc_5l'UTff>SU&A 

'J 7-4 m&tMMT-?**® 1 0 * z * r ' 
[0031] ww^-^cttt^T-rfti. x-fX 

50 ^. ^^x^aPMWDttoJCfiK^i^Tyft-afc**^ 
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( 

9 

3*»^xyirr* (Xf77 p 1 7 0 4) . 

x-rx^amwu 

^sa*?U' /v)T4<&mr*-y)\>2 6 2K£H§rr 

*2 6 2SH7 fcST. Sft, WiUfcJEftx— ^a>« 
9J, P 2 £±S#/8/XU7V«a^-:/^2 6 5 \zm® 

[0 0 3 2] Jfcfc, H««ffl*l?-^2 6 3 CD, ± 20 

T-^±itt6©;^Jr>f list If-^S 

fpj*-r« Ufy/i 7 0 6). -en^s, #hjho@i 

[0 0 3 3] XfyZfl 7 0 7T^JS^n^[Hl^ 

[0 0 3 4] 01 7lia««aiO!)Jin**t-7D-^^ 
[0 0 3 5] Bl7i:4^T, 

Jilcfr&tons. 
[0 0 3 6] laafflSTtt, ftSB£»kCDM£l 
fc-T* (Xry^l 8 0 1). ^tc, ftttSftktf, x ^ 

GNmax«tt)**^S^£W5t"r* (Xf^^l 8 0 
2) . W««fck#PGNmax±D*T*ntf* £TCD 

«LS^^7-r^o rt«*ftk«tPGNiaxaT 

fc^^iTEIftaaSff 5 (X77/I 8 0 3) o /VJf 

y^-y»9k©AUx^^;i^^fco^Tia«jM 

Offla^jttT (Xry^l 8 0 4). 5» 



6) 4MPF6- 2 6-6 5 0-8 

20 

[0037] h 1 8 Hi7 izm-m&mm 1 8 o 3 

[0 0 3 8] «a3**©AUT->f^-y (AU 

flf-^ 2 6 3 fc«t 0 ®SM*co/t U jf 
^1901) , 

[0039] «a«fc«)/vjT-w'y^-^««*ia 
«T*n«, *o/tU'r-f aw^Vx* 

T, &Mf>rx^l:; ir^^^lcf-^MyjigT 

SxVX^'M£ffi@/^->£^5. ^ISnOf-^ 
lC, mfgOftfi^-^ Zttto?Z>K&m$L<D R A I D 5 
T?HU ^Uf/H79Mt ft (n+m) ®#ft-r 

;U2 6 4£JBV>, KSn^Uf>fW7 , )h*f©JII 

wai&asft^coiSfc^x^x^ottax^x^*^ 

[0 0 4 0] *l:Xfyyi 9 0 2T*Bg>fc«Mc^ 

9 0 3) . HMcft ±»*fcJB^Sh*5i:ft5 s -*T 
±«*fflatt^»T*0, Xf-^1 9 0 8A 

^ir>7 p f^c a»j c **±» zizm^nzK&y*-? 

^5Efi5r-^*^W«TS, UttHu Xry^l90 3 
Rfl(, IE*«p©/ , ?U7 L -f«lJS«ax-^2 6 4*#flB 

K3-r^x>r X^^6K*tHU (Xf^l 9 0 5), 

0 6) . 89JctfJEgx-^T*ntf, ^CDJl^x-^ 

X^J&^R^mi/ (Xfy^l 9 0 9) , *nsss{i 
KWr- 9 (19 10). 

[oo4i] mmz. m&Ltc7~*&rz\*±f&LtcK 

€b (Xf^l 9 0 7), 0a««Pl7— ^2*6 



-66- 



(7) 6 6 5 0 8 

11 12 

mi?* 9 0 8). Bf-f X^S^tr^S^xx^T S (Xr^2 1 0 

[0 04 2] 01 9S, m«ffla*0X #XF3>b!:i 4) . «J-FM«CfcExVX?££i;fc^«£. Xx 

-^^en^icM-rsu-H/^-f hjaffltDtsns^-r 1 o z-zimtz.. iiif^xi'*&< x-^£M 

7 D-^*-hT»*. *ttll Uf'^2 10 5) . T-^WXh3>ea 

[0 0 4 3] r^W7W3>l*n-52 0 014. * -^tCaLT»l*l»7T* Uf y^2 10 6) . 

Xh3>K;x-**»6©U-F/5^hS*e»** [0 049] -Xfy^l 04f, U-H««C*Wx 

MfS/tiJf-f ^;l/-^©«K (a-b) 1*3©. «»xVx*t;:*^sn5x-^^©x-*£: 

Ufy/2 0 0 1). afc'J-'F/?* MB. # tt. *WxVX*rt©x'-**H«T*©fc«fcJi: 

Sfcg*©/*'Jx* iW-TWtr*. /t'Jx^SW 72 1 0 8) . *UT. »BxVX*©x-**:!h]«L 

-7#*a. btt. ij — F/7-f M8BI©tia7 F V'X TXf*^2 1 0 6^ii* (Xr^^2 1 0 9) . 5fci 

©»**fc«*«S*n*n. /VJf^W-^3©f U-F#&©x-*£*Xhn>e:i.-*'M£ 

-^©*««nt^h9-f^U-fXst©a8nT?il-3 aurfflaSUTT*. HCT, Xxs»72 10 7fc* 

[0 0 44] fcfc, 'J-H/7-fhilWJT-<J r X^CIM*3nW5*B, iE*l$©A U =fA m^/SM 

Uf'^2 0 0 2) . rt***l©**»bJ:0**»5 [0 0 5 0] Xf»^2 10 2T, *X }-3 Xfa-* 

fr&mfels (Xf-^2 0 0 3) . l«3«3EScl**b«fcD 2 #&©tt9©K&*f?'f h«StW*S*Uk«^K:tt. . 

;>-7©Maa<557LTV>S©T. «a**71-*. ft H2 1«#JUl/T?-f h«»fc"3*KWr*. 

8B£» 1 **b KTT?*ntf. /I Uf-f 7;V-7 1 rtOU [0 0 5 1] ST. iE««f©^'J x^ 

-F/5-f F*&a£fr 5 (Xf"^2 0 0 4). 2 6 4 £fflt>T/VJf-f iW- 7^305^ F««*t. £ 

rteS^»llClJn»U, Xf-^2 0 0 3'\i't>^ fflftlr^ X^Ktffc-*"******* (Xxy7220 

Uf*^2 0 0 5). 1) . F*MH£tt»xV XJtttt»»t 

[0 0 4 5] 02 0. *5«fct;2 1lC. Xf»^2004 11%** (Xf?^2 2 0 2) . M W«Bf 

©&/t'Jx-<J'Jl'-^#© 1 J-H/7'f hffia©fflEtt£ X££-£$&V>«£. Xxy72 2 0 lTJR6fc®ax 

^ ^X:?ri>£. h««(C^-r5HSrW©x-^ (10 

[0 0 4 6] /t>Jx-f ^-^©'J-F/^'f M&a x— $0 . £<fctfM!Kft8©ft;&x-*£a#£T (Xf 

Ttt. Km*t*<DrtV?<( ittir-'ffc xVX* s/72 20 3) . Sfcfc. #^h3>Ka-^«»6«»K 

»PI*^lHl«Sr*-*^S:. m^jaatax-^2 6 ofc5'THx-^t. xVXf **SU-FLfc. IBx- 

3ftfflV»T«jrr* (Xfy^2 10 1). 0tt«*T *±rOE*f*©5tfi7 i -^«»5. «l/*»5Eftx-* 

fen«, Htt»F*©U-F/7'f HMItfftjTJHift ££fifeT5 (Xf-^2 2 0 4). *E, SfiUWESx" 

&7f s uf-^2 107). saw*© 'J- ?-r Fx-**, ^n-m. KS-rateaxV 

F$aa«. in i c«tJ:5ftT-^±t*« x*K»s&**«s*7-ra (xt-^2 205). 

©A'Jx-<^«ax-y;V*#98UT, 'J-F/iM [0 0 5 2] BUilcfcD, ffia*ffc©A>Jx^7;V-7 

©xv x 2 \ztttz>7>?*.7.*fxiz o z. t c<t 0 jaas * ©Mpw%7-r«. 

ff5Ct««T?**. £©!$©•)- F/9-f hfflatt, x « [0 0 5 3] Xxy72 2 0 2T. y-i Fflfcfctttlx' 

-**«*nfc»U Ttfix-^fflStfrn- lfl©, ft W X*££A/?t>fc«£. *ffl»*©/VJx*iW-7 

pgtUfcx-<X?©&V>, r-fX?7M CjJt-rS'J-H ft©ttax^X^x'-*£#tffibTV»* , b©©5'S.. 

/5-f MBSCWrr*©*?. PWHBWMWFr*. 9-f 5ftlf'fXJ'&i^fc, 5S0©$> 

[0047] saa^«©/i'Jx>f^-^. *Htre. axVx?*»&x-*fcu-FT4 (2 2 0 6) . * 

fc-SISHi. *x H3>lia-i'*6«*snft»l* ,, J I- ^Fx-*i. Xxs>72 2 0 Ft&x 

-H«a-c***>5-f hsaa-e^sAMc^D^KUTsa »bv»5Cfix-^s^fs (2207). 

asff^ (xxi/72 102). *n*>6. aw?*^ X^*»V»T. Fx-^t. X 

[0 0 4 8] *^h3>lia-^3J>6©»a©«*35«U f'^2 2 0 7 r^ffibfeSrU^JtSx-^Sftax^ 

-Fffla-risteKtt. si*ffla»*©/t'Jx^^i' xjtS'fM.TfiiWTts (xf'^220 
-^©u-f**^, foftaxwx^fcjwjs-ra^ so 8) . 
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(8) 



&H¥6-266508 



[0 0 5 4] «±RiHb&«fc5K:, ♦SdlflHcAfttf. 
'H«ffla*tefc, *Xhn>tf;i— ^*60U-F/7 
-f HT^irXlC^T^fflS, HSMfflfcitfrbTfrS 

ct*tT€f*. a*. a±©»WT?tt. 6*©tVx* 
wtirc 2#e>5Vx^ (disk#2) atawt 

■&fc*«fcRWb&*t, Sic, HO^X^jS* 

^t^So -LSBb&D I SK#2©»Bfc»?"-5 
.H«fflS^7«fc, SICD I SK#4Wb&«^ 

«*H12, 013, H14fcjft"r. DISK#2<Z>& 
»fcW*HWHBS7«fc, KfcD I SK#4«%t 
bfci*tt. SDOJCSx— 1 JCD I SK#4l:ft 

[0 0 5 5] K±^fc<t5(C, JMtWfcintt x 

J5fcT<5&«>> iRItx^X^rtO^-^fc^-raU-H/. 

ft<ftt), M9©7< h^tiVr / Metilt* 

[0 0 5 6] *&, SBBIttM^X^KO 
SUW^^^v R A I D 3 mtiHDrJ x ^ 7 ic bet 

cd tl^^- * sttirr & /L&iij&tf) r a i d 3 iz^m 

b, &^Lfc^X^(Z)x-^£^LT^CD5"~^£ 
*Xh3>Ka-^ca«;:tfcJ: Off * 

\z£r>fftj:t>n% 0 z<d®&. v-p&mmizmmh 

TcTJX?ft(D?~*(D&K^mtfcQ> ?>f bmz 
[0 0 5 7] a±R«bfciaMrcfcfc *Kbfc5Vx 
«£fcfc7*-*ll«£fTftoTV>S#, gi~R 

mrrs. 

[0 0 5 8] **JM(fc*ViT« v yXfAi^f^ 



74 



fc^TRWT*. 

[0059] rantTPHu hi 7tc^r@affla<D^ 

W&m&m 1 09UM2:B^^JIft«. 02 2 tc#§£56 

twz&z/vjf-j tfjv- y% o jfts (07n-ft- 

hfcST. ft*, 02 2TH 01 8£|PHS<D«S«ifT 

10 

[0 0 6 0] »l©*lMlca^T*K«U&J:5fc» 

0 1), B»*«*h«M6*TU *(U«co« 

^1 9 0 5^1^ Xf^l 9 0 6,-*J;»Xfy^ 

1 9 0 7, ft#ffibT5r-**0«U Xfy^l9 0 
8 T@«#»^a««0iS!££fT ft o TJS8&H7T 

[0 0 6 1] **lBflfc*tt-SliI»BaS7«©, AU 
fYMflf-^^il 5 fcST. 7*1 bm<DK& 

©^-^HJ&lCte, 015^-T, AUf^Mflr 

a? -y;p««[«-r*. 0 1 6 tsf ± 5 *^jg^jTti 
Kgx-^^^rsiiiaffla^fTftfeftVifcfe, Mix 

**llCftoTL*5o b*>U ttWx-f X^rttDJC*? 
^ <0[El^®a^^Xh3>tf^- 

^^^©X^X^7^-feX«ttt*|^SB{CA*y^^^> 
H««tLTff*5t)©lC^^TKWb&. ^3 

5^ ^rttfc^^TKWrs. 



(9) 

15 

[0 0 6 2] 023, 024£fflV>T, 7^XhZl>t!jL 

[0 0 6 3] *XK3>K3.-^*6©U — F 

71 U x>f y^-^BMCMF-W^S^fc^x y (X 
X'7^2 3 0 1) • ZL<D/V)7->(!f))r-7tf®&mfr~e 10 

(Xf7^2 3 0 7). uC*eil H2 0fcSLfcU- 
F/5-f hjlIl:^»^XT'^2 10 7 fcHft-e* 

[0 0 6 4] ifiiwio/^Jf^ y;w*^*BST* 

fy^2 3 0 2). *XF3>Ka-^6©«a»3ft 

^wou-FWW^ttifisn^ax^x^ft^ae)* a> 

(Xfy/2 3 0 3) c Jfcfc, *J&^nfc«lr^ X# 
ICtfMx-4 X?tttt#S*fxy?t* Uf'^2 
3 0 4). &|*5VX£**SfcV*«£K:tt* Xf7^ 
2 3 0 3T*»fcftiT^ X*#6x— 

(7fy^2 3 0 5) * -?-Or-^^XF3>^- 
^»ClE2IUTjfi31t*A«. ,Ufy^2 3 0 6) 
Xf^2 3 0 4T. U-FWWrttW^X^SfrtJ 

Xt, &m?J *9to<»T—9&®&?Z<Dfo'&EUK 30 

if-^sMi/ afy^2 3 0 8) . -tnsK* 
-**i§iflrt"s Ufy^2 3 0 9) o -eoa, xfy 

^2 3 0 9 T0ffiLfc&^x^ X^ tf)^— ^ £x-f X^ 

^2 3 10) c 3 , SSjSlIflf-^WOi 
U x>r yjk-7fc#Jfrr *E*««WMI* 
FL (Xfy^2 3 11), JJtv? 
2 3 0 6^Jt^U-F»*©x-^**XF3>fc?3. 40 

[0 0 6 5] Xf^2 3 0 2T, *Xh3>fc!:i-^ 

*6oja3iK*38t?-f Ftwsanfc»^ic»i, 024 

[0 0 6 6] £1\ H9lC*"riE*Rp«>^Ux^«ldE« 
bT^ft^Ad (Xfy^2 4 0 1) 0 ^ic^-fF® 



«fH!¥6-2.6 6 5 0 8 

JOW©ftftx- (Xf^2 4 0 3) c 
t. r-f Xjr*6BE»Hlbfc9-f F*aiH©Bx— ^ 
£ (Xf7^2 4 0 4) . SrL^Kfix-*^ 

>r h^-^s^n^n^iix^x^^tf^^^s^ 

j&7f£ (Xx^7 p 2 4 0 5) o BLtfc^D, «S»* 
©rt'Jx-f iOk-^rt©^ Fx— ^Or>f X^cog 

[0 0 6 7] Xf7^2 4 0 2K*5V>T, 7^ F 

a*t*©x-*#Mt'*/vjx>f y;v-^w©*8x>f 
x^t?T-^^»iiT^5 5 bo©9^> ^ f@«k 

£x-*£^*fflT (2 4 0 6) V *K, ^-f Fx-* 
fc, Xx^^2 4 0 6TnK*fflU&x-^*6KU^5E 
If-^^^t5 (2 4 0 7) . -C-tlft^ 

x^&RVifcttfiE^x^x^©^^ Fx-*£*n*h 

©5^ Xf^2 4 0 7T4«l/fti 

L^Kfix-*©^ *PSx-f.X^0x-^S±«# 

T s jcsf- 9 &*n?nn&? % x 

>fX^I:^hU JKBr>fX^^Mbf-^^T 
^X^«»^=^CJ:D»RatifcJi»*ffloJE«x- 
^©±{C»*a* (Xf7^2 4 0 8) , ®S«ffi^S 
flMI*-fey hbT»«*H7"i"* (Xr^2 4 0 

9) . «±, a^fc»a*»fc±o* #*F3>K:x- 

ft ©x— * ©IE#fcx*f X * ft ©ftgx— 9 Jt^ 

#^S6Wc££:*>xT> h*Tcox-^m«co^?*T 
tt, iRBf^X^ftOT- ^©*£ttt7cU tKr^fX 
^rt©K*5^*ttflBcUT^fcV*. 
[0 0 6 8] K±BWibfc»3©*llflR?tt. SfcBSx^ 

x^rt©x-^oiattffla**xFn>i; 3.-^*6 u 

a-^&U — F/^ FB*©fflairlRbTtt7C*n 

fcx-^*«vi«iit*«-e*, /iy*£^tf>F"Cisitt 
»«effa5»^K:Jt^ iHifijaiag^T^x^x^T 

^T^^ d<z>*-&trB, A^^^^>F©niasaa 
eic Ht[««ffax-^t, aut^jv-^ 

[0 0 6 9] HSOIHMTUU 
6©'J-F/5^ hS*iCl^WbT, Scl^x-rX^l^co 
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17 

a u x^ >f)v-7)Hoim?j x v mmzntz?-? 
&tf%gx-* &±§£-r^< maznrzK& : T-?± 

5ftx-?<D0£;£8it::o^T, 02 5&tf02 6£J8 

[0070] %3<Dmmmtmm\z, sr, xx^:/2 

3 0 IT, fflS*f*CO^U^^^--^(lig^^ 
N^S^fr^ (Xxy:/2 3 0 7) 0 MS 

cfcoT^KUT^a^fT^ (Xt^^2 3 0 2) , *X 

U x-f if)V-7\>W U - F«*#* £<Dft 
«x* X^fcafJfcT*** (££Tte> ftlT>fX^d- 

3) o S/tUx-f ^U-^iSfcBx^X^I^KOx 

-^RtfK'fir-^OWIfSJNJtr* (Xxy72 6 

o i) . mwiftf±m%m\zm$i2tir£'K&T-?-c$> 

Ut?/^2 6 0 2), Ba^tMx-^OBftR 

»flfiiflt«siirtt**fc-fey h-r* (2 6 0 3) o 

fc, x-^^Xhn>tfa--^{rgSLTaiS^A 
5 (Xf7^2 3 0 6) o 
[0 0 7 1] Xry^2 6 0 lT»Jf #±»*JBfca 

y^-^rtO^TOx-^S^X^^SK^HiU (X 
xy72 6 0 4), ttHx-fX^rtCKfix-^ftfe* 
t (Xf7y2 6 0 5), Xfy^2 6 0 5T?*J5Rb& 

*ft*x-*fc±##l,TXxy:/2 6 0 3^ittT (X 
x*/:/2 6 0 6) « 
[0 0 7 2] 7Jtv*J2 6 0 IT, flglj f #x- 

$-OT>fX^*^K*fflL (Xr^7 p 2 6 0 7) , » 
^x^X^ft<ax-*£@«Lfc& (Xr-^2 6 0 
8) , ft»x>f X*rt<Bx-*£±££;il£bT»Ji3 
nT^^7L^^-^[C±#^bTXT-!y7 P 2 6 0 3^it 
tf (Xt7^2 6 0 9) c 
[0 0 7 3] 7Jtv?2 3 0 2T, #Xh=r>tf;x-* 

;w^5>* 

[0 0 7 4] XT'^2 40 1WJf>fW-7 P rta) 

*x*d-e#»ar*t>©£-r<&) taeaiu xfy 

^2 7 0 1^51^, S/tUf^^A-^ftOWIf^X 
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18 

z h z> wa^gx-* <d«bu (f t-rs) * 

^Ir^X^d-e^e.l0T-^^ 

-7©ftftx-**K*tt»T (Xf^2 7 0 2).* 
fc, Xfy^2 7 0 2Ttt#ftiL&IBx--$\ IBft^x 

*l/ViJCfix-^*feJ6St"* (Xf7^2 7 0 3) fl ^ 

10 (Xfy^2.7 0 4) , HttfflfflWlT— ^;kz> 

5 (Xf7^2 7 0 5). 
[0 0 7 5] Xt7^2 7 0 lT89Jf **±»*fflfca 

«snTv>fc^aftx-*T**»£Hu Wf^x^ 

f-^^till (Xfy^2 7 0 6) , £©B»ffiL 
fcx-^t^-r hx— St L^5E;gx--*££ 
J&L (Xt^2 7 0 7) , hx-*:W:lHtefc 

x-r x^ fc##asn^ jcfix-^ **n-ettKST* 

2? x^X^g£&*, Xfy^2 7 0 5^«to (X77 
^2 7 0 8) o 

[0 0 7 6] Xf7^2 7 0 lTaSIf #x-* 

TWf>fX^(05%f>TX^d-e§ft<T^X^ 
Sx-*ftU-FU "XfciMtoSftfix-^fcfcK* 
ffib (Xxy^2 7 0 9) , 7^hr-^tXryy2 
7 0 9T^*fflLfcx-*, 5lSx-^^^StL^7l^ 
x-*ft3y«U 3Efc43tC*ft«, «®x^X^rt(0 
x-^^tuT^ (Xr^2 7 10) . ^LT, Sfclg 
30 l/TU&^tfi^X^07^ hr-^^X^7 

hf-^SfcliXf7y2 7 1 OTItcL^t-^ 

tVXmft2tlT^Z%&y : -?±\Z±m%L (Xt7 
72 7 1 1) , Xf7^2 7 0 S'sjtif. 
[0 0 7 7] JKiiftMUfcMStCctO, ^Xhn>frL 

^cDx-^^jg*rs/tux^ yj^y^<ox-^^fc 

teftgx-^T&oT, iRBx^x^Je:»jW$nfcx- 

[0 0 7 8] &±, *%WtC^^T, 4^0«t«*I 

ID4, »*Vi«RA I D5tCctSx>rX^7K«C* 
V>T, -ffifcx^ X * iCftBW* UfclK, f^X^Jl/ 
ftOSfc»x^X^S#»br. i4ftr>fX^©*T 
x-^«lifi*lia«r*©T, x-fX^*|»Rpfc*WS 
x~*T^^X««otttBfiTft»Jh-r*c:t39«T* 
^>c 0 2 7, 2 8 iZ-^tl^nRA I D4, RAID 5(3 
5^ *tfS*KWt«E**St©7^irX@ftJc^S, ^(CL 
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(11) 

19 

6tt5f-rX?7Wflt 5^fX*SH*P»C, ttRt 
x>f X^±Or-^^%fiT-^ fesfcy FX^ >7t-f x 

[0 0 7 9] S&tC, *3WI*R A I'D 3 05^X^7 
[0 0 8 0] 

K£#£IE#fc7VX^£#T£?< h^f^X^7 
-f X*i»»0ttt^T£»A* - t««T**; 

[si] **«3»^sn*wwvx?A©«ti»rc 

[BH2] *ax>fX^t*a5r^X^(D»«:BI«**-r a? 
[03] f^X^7W«0^§, 

[04] iE#e©x>rx^*«rar-^«>lftaW« 
j£0-?fc£o 

[0 5] f >f x^iSBH^r^ x^ttitlr-^© 

[0 6] iE#»o^U7 L ^flpax--^©iiaw*iiESH 

[0 7] x>fX^*l»»0/^U'r^«a'r--^©lfca 

[08] @ttjaa«ax--^©*aw*irtHT**. 

[0 9] E«»©/tuy^*tiMPlx--^*Olfcafl5l*l 
j£0f£>£<> 

[010] x^X^KPI^co/IUx^Wl^ax-^ 

oi&a»»^0T*s. 

[0ii] wBjsaoytu^^wjSflfay-^ofta 



»B^F6-2 6 6 5 0 8 

-a? 

[012] 5*-f x^2KB^H««aa^7ao^ux 

Hdwar— ^;voaa»fli*K0^*s. 

[013] x-fx^2©HflrtaasT«» jec5V** 

8&$0Tfc£o 

[014] t^X?2> 4<D®U9m5Z7'&<D/V)"rJ 
Mri^x-y^OliaSWBJSHT**, 

[015] *»K©*2osaii«fc*»t*w(i*a©^ 
y «^ax-y;K^ifeaw«i^0T^^. 
[0i6] x>f x^ftw^-^oaa^D-^-hT? 

[017] *H«(0l3ttffla©7O-^ir-h'C*S. 
[018] ;v)^{f)\r-^mo@9Lfm<oyu-^ 

[019] U-H/7< bffli©7D-ff-hT» 

[020] /rjf^y^ftou-hV^ hjaaco 
[021] aut^^h^'J-h/^ Fata© 

[02 2] *«W^2o||JB«tc:ct^U'r>r^- 
[02 3] McH»UfcH«ffla*ff5» 

[0 2 4] U-H/9<HcHJIIl/&H«Ba*lf3» 
•g-O/^ Ur>f 9f\r-7%0> U — h«ia©7 D- 

[025] AUf>r ^*©u— hjaao 
[026] hfflao 

[02 7] RA I D4JC*ttS*«W^a*fiH»t©J» 
[02 8] RAID5JC*»**«ffl©ft*fiaS^Oi» 

lOO-f-fWTK 2 0 0-t^X^7K3> 
hD-7, 2 10-CPU, 2 2 0-/VJf^M-f 
-^m7C®K, 2 3 0-*XH^7i-X, 2 40 

9, 2 6 2 7 0-/U, 3 0 

F^-f^, 3 0 l-H&T^X^ 4 0 0-*Xh3> 
¥zl—9* 5 0 0, 5 0 1-r-^^n«^, 6 0 0- 
/^Jr^^Dy^ 7 0 0-/VJt^^H^ 70 1 
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#S8¥6-2 6 6 5 0 8 
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